While naturally layered crystals provide intrinsic periodic interfaces for mechanical separation, typically via van der Waals bonding, the generalized synthesis of freestanding membranes from a host carrier essentially requires the creation of an interface to generate bonding anisotropy, to which a force is applied to preferentially break these bonds. The "smart-cut" technique for silicon-on-insulator technology employs an ion-implanted layer confined to a fixed depth from the bulk Si surface, which partially breaks the sp 3 covalent bonding within this layer to form a mechanically cleavable plane 15 . As another example, GaN films grown on transparent substrates can be released by absorbing high-power laser irradiation through the substrate, melting the 3 region close to the interface, as used to fabricate substrates for blue light-emitting diodes 16 . Despite their success in electronics applications, a major drawback of these physical release methods is the inevitable structural damage induced, especially in the limit of thin membranes. By contrast, the chemical release method, which involves membrane growth on a sacrificial layer followed by selective etching, is typically less destructive and retains the structural quality of the released membranes. A seminal example is the growth of single crystal elemental metal membranes on NaCl crystals, which act as the sacrificial layer 17 released by dissolution in water 18 . However, for more complex binary or ternary materials, the selection of both the sacrificial layer and the etchant is restricted by many parameters, such as: etchant selectivity, lattice symmetry and matching for epitaxial growth, and stability of the sacrificial layer during the target membrane growth (often at high temperatures under varying thermodynamic conditions).
As a result, there are a limited number of binary or ternary single crystalline membranes produced through this approach 19 . Examples include GaAs membranes released using (Fig. 4a,c) . A further important issue we wished to address is whether intricate heterostructures could be maintained and released in membrane form, in addition to single component films. In addition to the structural evolution, we examined the transport and magnetic properties of La 0.7 Sr 0.3 MnO 3 and SL films before and after release. For single layer La 0.7 Sr 0.3 MnO 3 films, the physical properties were preserved, and even enhanced, in terms of the Curie temperature (T C ) and residual resistivity (Fig. 5a,b) . This change upon release is considerably more dramatic for the SL sample. As seen from Fig. 5c ,d, the peak in resistivity, typical for ultrathin SLs 27, 28 , increases by ~ 40 K. Strikingly, the saturation magnetization at low temperatures is apparently doubled for the freestanding SL (Fig. 5e,f) . While the microscopic origin of these phenomena is unclear, the known sensitivity of La 0.7 Sr 0.3 MnO 3 to strain 29 , enhanced at interfaces in ultrathin SLs, shows 8 that the strain relaxation during the film release process ( Supplementary Fig. 2 (Fig. 3a) . For transferring the freestanding oxide membranes to other substrates such as silicon, the samples were attached to commercial screen protector sheets (silicone coated PET) and released in the same manner. After etching in water, the supports with freestanding membranes were placed on silicon wafers. The membranes remained on the wafers after detaching the supports by heating at 70 o C for 10 minutes (Fig. 3a) .
Characterisation:
The SEM images were taken using an FEI Nova NanoSEM. The AFM images were acquired in tapping mode. Due to the highly hygroscopic nature of Sr 3 Al 2 O 6 , AFM images of Sr 3 Al 2 O 6 were taken immediately after the sample growth, with maximum air exposure time of approximately 10 minutes (Fig. 2b) . The XRD data were taken using a monochromated Cu-K a1 source. Cross-sectional TEM specimens were prepared using the standard focused ion beam (FIB) lift-out process on a FEI Strata 400 STEM FIB equipped with an Omniprobe AutoProbe 200. In order to study the structure of a freestanding SL film, the film was first transferred onto a silicon wafer as described above. The van der Waals forces between the freestanding film and the silicon substrate were sufficient to subsequently prepare a cross-sectional TEM specimen using the same FIB lift-out process. HAADF-STEM images were obtained on 
